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We report on the following consequences of the relations between non- 
singlet contributions to gi and F± structure functions found within 
infrared renormalon model: the discovery of new next-to-leading or- 
der inequalities between non-singlet polarized and unpolarized parton 
densities, and the existence of the effects of similarity between non- 
perturbative and perturbative contributions to the unpolarized and po- 
larized Bjorken sum rules. 

1 Introduction 

The infrared renormalon approach is the popular model for simulating the 
behavior of the high-twist corrections in the A/S'-scheme (see the reviews of 
Refs.fl, 2] an the recent application of Ref. [3]). In particular, in Ref.[4] the 
prediction for the x-shape of the twist-4 contributions to the non-singlet (NS) 
structure function (SF) xF 3 and the NS parts of SFs gi and Ff were obtained. 
It should be stressed, that the qualitative validity of the IRR model for twist-4 
term of xF 3 SF from Ref. [4] was confirmed during the NLO fits of Refs.[5] 
(for the brief discussions see the talks of Ref. [6]). In this report we will use 
the machinery of the IRR model to find definite relations, induced by the IRR 
model predictions of Ref. [4] for the 1/Q 2 corrections to the NS parts of g^ 
and Ff SFs (see Ref. [7]) and for the Bjorken sum rules (both polarized and 
unpolarized [8]). 
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2 The bounds on the NS polarized parton densities 

Let us consider the expression for the asymmetry of photon-nucleon polarized 
DIS, which in general has the following form 



where 7 = AM^x 2 /Q 2 and the second term in the r.h.s. of Eq. (1) is the 
dynamical l/Q 2 correction. It should be stressed, that the recent results of the 
fits to combined CERN, DESY and SLAC polarized DIS data in the kinematic 
region 0.005 < x < 0.75 and 1 GcV 2 < 58 GcV 2 demonstrated, that the 
re-shape of h Al (x) is consistent with zero [9]. This effect is leading to the 
conclusion that 

h 91 (x) h Fl (x) 



Q 2 g?(x,Q 2 ) Q 2 F 1 N (x,Q 2 ) 
Using now the well-known inequality 



(2) 



\g^{x,Q 2 )\<F^(x,Q 2 ) (3) 

we get [7] , that 

\h 3l (x)\<\h Fl (x)\ . (4) 

It should be stressed that the IRR model considerations of Ref. [4] predict that 
in the NS approximation h Fl (x) and h Fa (x) have the same form, namely 

h F >(x,n 2 ) = h F *{x^ 2 ) = A 2 [ -C^q^ix/z^ 2 ) (5) 

Jx z 

where d(z) = -4/(1 + x) + + 2(2 + x + 2.x 2 ) - 56(x) - S' (1 - x) is the calculated 
in Ref. [4] IRR model coefficient function and 

q Ns (x, M 2 ) = y: { 4 - j- y: 4 ) («(*, + ^ 2 )) (6) 

are the NS parton densities, /i 2 is the normalization point of order 1 GeV 2 
and A 2 is the IRR model parameter, which should be extracted from the fits 
of concrete data. It should be noted that the identity of Eq. (5) does not 
contradict point of view that to study the Q 2 behavior of Ai(Q 2 ) in the NS 
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approximation it might be convenient to use the concrete xF 3 data instead of 
theoretical expression for F-f* [10]. 

In the case of NS approximation for the g^ SF the IRR result of Rcf . [4] has 
the following form 



h^(x,v 2 ) = A 2 [ -C 1 (z)A NS (x/z, f i 2 ) 

Jx z 



(7) 



where the IRR model coefficient function has the same expression as in the 
case of the IRR model predictions for h Fl (x,fi 2 ) and 



A N *(x, M 2 ) = E e ' - ^ E e ^ Aq ^ ^ + A ^ x > ^ 

i=l ^ $ k=l ' 



(8) 



are the NS polarized parton densities. Combining now the NS expressions for 
h Fl (x,fi 2 ) and h 91 (x,[i 2 ) wc arrive to the main result of the work of Rcf.[7], 
namely 

\A 2 A NS (x,n 2 )\ < \A' 2 q NS (x,n 2 )\ (9) 

which is valid both at the LO and NLO. In the case of \A 2 \ ~ \A' 2 \ assumed in 
Ref.[4], this inequality is similar to the LO bound of Ref. [11], namely 



\A(x,Q 2 )\ <g(x,Q 2 



(10) 



3 The relations between renormalon contributions to unpolarized 
and polarized Bjorken sum rules 

It should be stressed that the relations between renormalon contributions to 
NS parts of g± and F™ SFs are also manifesting themselves in the case of 
consideration of theoretical predictions for the unpolarized Bjorken sum rule 
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Fr(x,Q 2 )-Fr(x,Q 2 ) 



and polarized Bjorken sum rule 

el 



/ 

Jo 



dx 



igv 



Cb 0P {Q 2 ) 



(11) 



(12) 
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which were calculated in the large A^-limit in Ref. [8] and in Rcf. [12] corre- 
spondingly. Indeed, the large iVp-limit of the perturbative part of unpolarized 
Bjorken sum rule has the following form [8] 

C Bju n P = 1 + +0(1/N f ) (13) 

n ^ ' 

( 4 d \ n ~^ 
U n = lim s ^o\ ~ oTF) u ( S ) 

U(S) = 



3dS i 
2exp{55/3) 



The large -expression for the Bjorken polarized sum rule can be obtained 
from the following equations [12]: 

C Bjp = l + ^r^E^^^j +°( 1 / n f) ( 14 ) 

4d_y _1 . 

3d6J 
(3 + 5)exp{55/3) 
(1 - 5 2 )(1 - 5 2 /4) 



K„ = lim S ->o\ _ 3^j 



if (S) = 



Notice that like in the case discussed in the previous Section, the renormalon 
contributions to unpolarized and polarized Bjorken sum rules are related as 

K ^=(wTS)) U ^ ' (15) 

This, in turn, results in the similarity between twist-4 contributions to both sum 
rules and explains the similarity between perturbative theory predictions to 
both sum rules, observed in Ref. [13]. More detailed studies of the consequences 
of the results of this Section are on the agenda. 
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